Bessel's ordinary differential equation and Bessel functions are likely to occur in problems showing cylindrical symmetry, and these carries weight in electric fields, heat equation, vibrations and so on. It is well known fact that a general solution of Bessel's equation should be expressed by Bessel function, and it consists of intricate forms. In this article, we have proposed the solution of Bessel's equation by using integral transforms, and surely, this is simpler than established method.
Introduction
Bessel functions defined by D. Bernoulli and generalized by F. Bessel, are solutions of y(t) of Bessel's differential equation t 2 y + ty + (t 2 − ν 2 )y = 0 for the parameter ν is a given number. The Frobenius method [12] gives a nice tool to solve Bessel's equation. In preceding researches, we have pursued a subject on differential equations with variable coefficients [8, [10] [11] , and [13] dealt with Laplace transform of spherical Bessel functions, but the Laplace transform of Bessel's equation has not appeared in the literature so far. Hence, we would like to propose the solution of Bessel's equation by using the integral transforms. Used transforms are Laplace's and Elzaki's, and it seems that this can be also transformed by Sumudu [9, 14] . In this article, we have showed that the solution of Bessel's equation can be expressed by
where ν is a given number.
Preliminary Notes
Elzaki transform was introduced by Elzaki on 2011 to solve initial value problems in controlling engineering problems, and this is a kind of modified Laplace transform [2] [3] [4] [5] [6] [7] . Elzaki insists that the Elzaki transform should be easily applied to the initial value problems with less computational work, and can solve various examples which is not solved by the Laplace or Sumudu transform [11, 14] . Let us start by the definition of Elzaki transform.
Definition 2.1 The Elzaki transform of the functions belonging to a class
or equivalently, -7, 11] .
From the table of Laplace transforms [12] , note that
Theorem 3.2 The solution of Bessel's equation
by using integral transform can be expressed by
Proof. First, we would like to use Elzaki transform on Bessel's equation. We have
for E(y(t)) = T (u). Let us differentiate this equality with respect to u, and organizing this. This gives
We substitute lemma 3.1 to the above equality, and we have
Collecting the T (u)-terms, we have the equation
Since F (s) = sT (1/s) for F/T is Laplace/Elzaki transform [6] , respectively, let us take u = 1/s and multiply s. Then we have the Laplace transform of Bessel's equation as follow;
Let us multiply the denominator and numerator by s 3 /s 4 on the first/second term, respectively. Organizing the equality, we have
Applying the inverse transform, by the (*), we obtain
] Collecting the y(0)-terms and y (0)-terms, we have the solution and gives the answer y = sin νt ν for ν is a given number. Surely, this is the same result with (**).
